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Deconstruct
a killer virus
and find out
what makes

it tick. And
do it fast . ..

1mpossible

Cue the music. . .

It’s Saturday evening, April 5, 2003, and Martin Petrie, a senior
virologist at the B.C. Centre for Disease Control (BCCDC), is
standing in the Vancouver International Airport, waiting to make
contact with a courier carrying a tiny package of death. The Severe
Acute Respiratory Syndrome (SARS) virus has, by this point, in-
fected more than 1,500 people worldwide and killed nearly 100.
Hospitals and schools have been closed from Toronto to Singapore,
and in Hong Kong, the SARS hotspot, more than 1,000 people are
being held in quarantine - some against their will.

The courier, a senior official from the National Microbiology
Laboratory in Winnipeg, Manitoba, is carrying a purified sample of
the SARS genetic code — a precious commodity that, in the right
hands, might reveal the origin of this new killer. It is, at this point, a
race. The virus is straining to break into the general population — there
to wreak havoc not seen since the 1919 flu pandemic —and the world
health community is hustling to understand and struggling to restrain
the SARS threat.

But (and here you can cut the music) if the threat is real and the
adrenaline is flowing in agitated torrents, the physical reality of this
scene is mundane in the extreme. As the courier disembarks, there
are no armed guards, no oxygen masks — not even a stainless steal
briefcase dangling from a manacled wrist. There is only a small
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Styrofoam container the size and shape of a box you'd get from Birks
if you bought a large, expensive bracelet. The handoff is simple, un-
ceremonious, virtually invisible to the other passengers — which is
probably good. Given the general state of public concern about SARS,
frequent flyers staring daggers at anyone who so much as sniffles or
coughs, the airport crowds would likely have panicked if someone
had said: “T’hat man over there is carrying SARS in a box.”

No need to panic, says Jaswinder ‘Jaz’ Khattra, coordinator of the
Gene Expression Laboratory of the Vancouver-based Genome
Sciences Centre (GSC). The sample is pure RNA - ribonucleic acid
—a microscopic strand of genetic material that has been stripped from
its viral shell. From a safety perspective, there is no reason the sample
couldn’t have been Fed-Ex’ed. The high-priced Winnipeg courier is
honoring protocol and ensuring speed more than protecting
anyone’s safety.

Stll, there is no reason not to be careful. When Petrie arrives at
Khattra’s lab in the BCCDC building on West 12th, it’s after 9 p.m.
— but Khattra is waiting. He knew the sample was coming and slept
in the afternoon, expressly so he would be ready to begin work the
instant it arrived. With Petrie at his side, Khattra moves to the next
room, to the large bio-safety cabinet —an open, glass-fronted box that
looks like an expensive salad bar. He places the Styrofoam container
into the workspace, slits the tape and gently removes the lid. As the
mist from the dry ice clears in the cabinet ventilation, they see it: an
Eppendorf tube not quite as big as your little finger. In the bottom
of the tube — the very bottom —is a drop of clear fluid, a surprisingly,
disappointingly, frighteningly small drop.

Khattra’s adrenal gland goes into arrest. Such a tiny sample means
he has no margin for error. He and the other members of the team
at the GSC have waited more than a week for this RNA. It’s a sample

from the second patient who died from SARS in Canada. It was iso-
lated in Toronto, purified in Winnipeg and passed along for
experimentation. The droplet is too small even to measure without
special equipment; it is so tiny, it would evaporate instantly if you
spilled it on the bench. Even in its container, the slightest contami-
nation will degrade it to the point of uselessness.

Khattra places the tube back in the box, the lid back on the top
and the sample into a -80 Celsius freezer — keeping it ultra-cold to
ensure there is no biological activity — and retreats to his office to
“dwell on the options.” Petrie goes home. In such a situation, Khattra
says later: “One gets quite anxious.”

This race, this measured sprint to an unmarked finish line, began
nine days earlier over coffee. Dr. Marco Marra, the young turk (37
years young) who is director of the GSC, and Dr. Caroline Astell, a
former UBC biochemistry and microbiology professor who is now
the GSC’s project leader, were taking a break on March 27 when the
conversation turned to SARS.

“We were wondering, ‘What is this thing?”” says Astell. Given
what they already knew, or had heard, they assumed it was an RNA-
encoded coronavirus. But by the time they had finished coffee, they
were agreed: the GSC is one of only 10 or 12 facilities in the world
capable of sequencing the SARS genome. And because of the centre’s
high throughput capabilities, SARS would also be ‘a very small
project for this facility,” Astell says. Even so, there was no budget for
the work. The four-year-old facility is well funded by Genome Canada
and Genome B.C. and has attracted many millions from the U.S.
National Institutes of Health. But virtually all of that money is tied
directly to specific experiments.

Marra had applied to the Department of National Defence last
year for funding to prepare the GSC to react quickly in assessing




l threats from a potential bio-terrorism at-

tack. The funding request was denied - but
the SARS project still represented an op-
portunity to test the GSC’s quick-response
capacity and to show its worth. Marra and
Astell agreed to find the money, and do the
work. They inidated contact with the
Winnipeg lab . . . and then they waited for
the tiny vial to arrive.

It’s still Saturday night, midnight, and
Khattra has charted his course. He will
‘amplify’ the sample — get it to duplicate
itself —using a process called polymerase
chain reaction (PCR). It’s a matter of manipulating the sample with
a mix of enzymes and reagents, thereby convincing it to replicate in
whole or in part.

Khattra is hoping to find something familiar, work on an assumed
section of the genome, amplify it out, stain it with fluorescent dye and
then scan it with a high-end digital scanner to measure its size. This
won’t produce a gene sequence but if the sample comes up exactly
the same size as a known coronavirus, he can be relatively sure of what
he has. He works through the night, alone in the building save for
the roving security staff. Again, commenting later, he strays into un-
derstatement: “One is quite nervous. Even if other people are there,
itis not as anxiety ridden. Because this is the most exotic sample I have
ever dealt with.”

And it doesn’t work — at least not conclusively. Khattra identifies a
fragment and confirms this killer is a coronavirus, but he cannot
establish its exact type. He walks home, sleeps for “four to six hours” and

returns, again working through the night to amplify sections of the RNA.
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Dawn breaks early and without a cheerful result.
Khattra heads off for a meeting with the GSC man-
agement group, led by Marco Marra and Caroline
Astell. It will become a daily meeting during the entire
16-day course of the project. They decide to change
the strategy, to build something called a cDNA library
—asort of full-set encyclopedia of the genome’s com-
ponent parts.

This is neither as difficult as it sounds, nor as easy.
In the grand scheme —which is to say whenever you are
dealing with a DNA-based genome — DNA begets RNA:
DNA is the mother, giving orders; RNA is the offspring,
executing the genetic plan — following the DNA code
to manufacture the protein building blocks of cellular structure.

RNA viruses do it backwards. The virus invades a cell first and
then, using host material in combination with an enzyme called
Reverse Transcriptase (RT), creates a DNA copy of itself — a cDNA.
The good news, for Khattra, is that these DNA copies are easy to grow
— to mass-produce — in bacterial cultures. The bad news is that,
unlike the PCR process, RT will chew up big portions of his tiny
sample. If it goes wrong more than once, “it’s a show stopper.”

By noon Monday, six people in Khattra’s lab are fully engaged
sourcing chemicals and reagents and preparing parts of the process;
the Gene Expression Lab is a just-in-time operation in that it does-
n’t keep a huge store of materials that won’t be immediately useful.
Khattra’s people deal with “hardcore biological life science suppliers”
and frequently ask for rush calls, he says. On this occasion, though,
“the higher ups in these companies [are] informed of the nature of
the project.” Call them motivated. One local supplier fills an order in
30 minutes — delivered — and even the bigger supply houses in Ontario
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